Myocardial metabolism and performance in hypoxia: effect of epinephrine.
Effects of epinephrine (10(-5) M) on mechanical performance, glycolysis, glycogenolysis, lipolysis, and metabolism of adenine nucleotides were studied in isolated hypoxic rabbit hearts. The exposure of hearts to hypoxia decreased their mechanical performance and heart rate, but increased their utilization of glucose by 50% and the release of lactate by 139%. Myocardial stores of glycogen and ATP declined by 53 and 84%, respectively, but their breakdown products such as lactate, pyruvate, AMP, and inosine accumulated in these hearts. Myocardial content of free fatty acids decreased, and the amount of glycerol increased in hypoxic hearts. Epinephrine stimulated mechanical performance and heart rate of hypoxic hearts, but decreased myocardial glycogen and ATP even more by 62 and 33%, respectively. Though glucose utilization remained unchanged, the release of lactate increased by 66% from hypoxic hearts treated with epinephrine. However, epinephrine failed to stimulate myocardial lipolysis in hypoxic hearts. These metabolic changes due to epinephrine would lead to accelerated depletion of energetic reserves in hypoxic heart and its earlier deterioration.